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B - K 7 Decay Amplitudes

Charming Penguin ~ A Vs Vo ~ A*

Vis Vb X { E,-P Gim}
Vis Vo % { E_+P 6im}

AB° > K* 1) =
V2 A(B° > K 7) =
V2AB > K" 7% =

AB" > K’ 7)) = -} Vis Vip %

% Buras-Silvestrini RGI parameters
4% Same parameters 1n all decay lf %

Vs Vb X { E1+E2+A1- P cim}
Vs Vb X {Al- Pleum}

modes assuming isospin symmetry *+(O)7t 0
4% real and imaginary parts of the

amplitudes measurable through the

interference in Dalitz plots +(O
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A new bound on the CKM Matrix

It 1s possible to experimentally

access AI=3/2 amplitude from K'TM° Dalitz plot

0=t =0

from KTt Dalitz plot

The ratio of these amplitudes and
their CP conjugates measures ¥

The same argument
applies to higher
K* resonances
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Back to real life (I)

The relative phase between B and B decays 1s not
measurable from the two considered Dalitz plots
(L.e. there are two independent arbitrary phases)

How do we pin down this relative phase?
* For K'mn’

% the relative phase A can be measured in the CP
eigenstate Dalitz plot B—ﬂ%nﬁr, where B and B

decays indirectly interfere

In this way we get

RO :e—Zi y—i[A—Arg A(K™ 1 )+ Arg A(K™" 17)]
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Back to real life (IT)

% For K°mr°

% isospin-based method: one can use the SU(2) relation

in this way the sensitivity to CKM terms is lost to
indirectly determine the strong phase difference.
But we still have the other K* resonances.

% Model-dependent method: since K’ @ is penguin
dominated, one can write

V:bvus
thVts
A,=(A,-P,°"™)/P, is O(1l) correction, the ratio of CKM

Arg(A(K*0n+))=BS+Arg(1+

terms is O(A°), and the dependence on'E and.ﬁ i1s known

Marco Ciuchini

2™ “Flavour in the era of the LHC” Workshop, CERN 7/2/06 >



Inclusion of EW Penguins (I)

EWP's are suppressed ~0./0, wrt strong penguins but

are enhanced by A? wrt AI=3/2 amplitudes to which
they give an O(1l) correction.
Fortunately:

0, and Q, can likely be neglected, since

€161 <<€, 0]
eQ, and Q,, can be eliminated from the H__

at the operator level (no SU(3) required)

3 sSuu scc SccC 1 h) 3 Suu scc scc 1 S
Q9:5(Q1 _Ql )+3Q1 _5Q3 ) Q1o:§<Q2 _Qz )+3Q2 _5Q4

* 3 * suu scc
Heﬁ”oc VuqusCI_z_thVtsC9)(Ql _Ql )

* 3 * suu scc * Al=1/2
Vo VusC2_2_th ViCio (Qz —0, )_th Vi HQCDP
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Inclusion of EW Penguins (IT)

The effect of the EWP's on the AI=3/2 amplitudes
is accounted for by a single parameter

_3 C9+C10 V:l; Vts _ 3 C9+C10 (1_2\2/2)2

KEW: * - 1+ 21— P
2 ¢, +C,viv 2 C+C, A (p+in)

They contribute to the ratios R as
T —2iy +Arg(1+k,,)

R’ = R™ = ¢

The constraint is no longer on y but is a linear
relation between p and 1

1

n=—tan (5 Arg R )(p—p,)

Marco Ciuchini

2™ “Flavour in the era of the LHC” Workshop, CERN 7/2/06 7



Bound on CKM from Arg(R°)

BaBar, hep-ex/0408073
Arg(R’) is already measured with an error of 18°.
We do not have the K;m:Dalitz plot yet, so the relative

phase of B and B cannot be fixed.

=
1

We can assume a perfect

agreement to SM and ... ° 20°

of error

I
Precision would be j
already -

comparable to Y from DK

3((’194_(’110)
2(C,+C,)+3(C,+C,,)

Po— —
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What New Physics can do

(assuming that NP does not enter at tree-level)

NP changes the coefficients of QCDP's
The analysis of R’ is unchanged, NP modifies the
constraint from R°, possibly making them incompatible

NP changes EWP's (respecting C, ; << C, ,,)

(o]

The phase of x;, would change,
breaking the SM relation
between Arg(R) and p, 1M

=

(=

<]

N
I

NP modifies the hierarchy
among EWP's (C, 3~ C, 1)

the additional AI=3/2 operator
would break the relation
between R and.B} ﬁ. L o

In particular, |R|#1 is expected 0 o5 1 15 2 :5
R|=0.96 * 0.17 |R]
9

0.001—

Probability density
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Conclusions

There is a new
bound on the
CKM matrix
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Conclusions

= F

There is a new +
bound on the |
CKM matrix

0.5k

Let's use itlll

-1 -0.5 0 0.5 1

Marco Ciuchini
2™ “Flavour in the era of the LHC” Workshop, CERN 7/2/06



